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Complications
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o Lac of C mca

understanding * Misplaced hardware
e technical errors * Inadequate sagittal and Or
* Neurological Coronal balance
e Technical * Inadequate decompression
e Disease/host related o Inadequate fusion
* infection
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llary gains

Degen. scoliosis
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Lumbar Complaint

® History
® Physical Exam
® Directed Imaging Studies

|

® Diagnosis

|

® Therapeutic Modalities

Asses
ez
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Symptom location/character
Duration

Aggravating/alleviating
mechanism

Constitutional Symptoms

Neurologic complaints
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Imaging Studies

b -2 000
[WACE 3%
ER 1-5

 Plain radiographs
* MRI

* CT myelography
* T°°bone
scanning




Clear Diagnosis

Treatment Plan
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Early functional restoration

Efficient use of diagnostic
studies

Avoidance of unnecessary
therapeutic interventions

Avoid missing treatable

diagnosis = o Orginal A

Sots, g ]
“Reproduction nghts obtainable fram

Work Related Injuries Workshop
March 25 & 26th, 2019



Work Related Injuries Workshop
March 25t & 26, 2019




DDD is not a disease

'“'M

OUR GREY HAIR INSIDE

WILL CONTINUE TO
PROGRESS IN INTENSITY
AND LOCATION
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® Facet joint

® Discs
® Isthmic defect? e TN

® Muscles?

® Nerve roots
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Radiculopathy & Cutaneous

P» — distribufionof
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Sclerotome Pain Referral Patterns
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The cutaneous and
motor distribution of the nerve
roots supplying the skin and
muscles of the lower limbs.
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FINDINGS IN ASYMPTOMATIC
SUBJECTS

= DEG DISK
BULDGE
HNP
' STEN

Age 20-39 Age 40-59 Age 60-80

at Jefferson
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* Address the pain source
e Compressed nerve
e instability

* Least amount of collateral damage

e Immediate complications:
« Infections
» Misplaced hardware
« Nerve injuries
« Etc...

* Optimize the success of future surgeries
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~Howto

® Understand biomechanics
e Understand Mechanical principles
e Cross training: the pain medicine Docs €= Surgeons

* Treat the entire disease
® Reduce complications

® Discuss expectations with patient
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® Disc Pressure

NUCLEUs

ANNULUS
LAMINATES

E1-2 ertebral disc. (A) A ph
" . (B) The di t:

* Spinal Alignment

e L.ocal level
e General level
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* Loss of cells
| Proteoglycans
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Discectomy would not help

Native Disc

-+
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“Treatment Recommendations

- Types of HNP

Circumferential Disc bulge True Disc herniation
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* Multilevel degenerative disc disease

Life is a Kyphosing Event ....
* Post-Traumatic Kyphosis i

» latrogenic — Post fusion (Flat Back
Syndrome)

* Ankylosing spondylitis, kypho-
scoliosis
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*Must compensate for anatomic
deformation

* Mechanical disadvantage challenges
balance mechanisms

Deviation from stable zone =
Increase Muscular / energy use

Jean Dubousset
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Compensation
| SS (Lumbar Kyphosis )2 1 PT
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The ‘Pelvic Vertebra’
J Dubousset

e Bassin

RegL“atOr of
Alighment
Above and

Below
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Pelvic Parameters

Duval Beaupere, Vidal, Roussouly, Farcy ...

SS: 30-50° PT: 10-25° Pl: 40-65°
Compensatory e Morphologic Parameter
Parameter vompansatory :
Parameter
Pl=PT + SS
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~~_—Same structurat-deformity " "different=" e
- compensation

SVA, No PT Moderate SVA / PT No SVA, PT

Pelvis = base of the spine, regulator of the standing
posture .... “Pelvic Vertebra”
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SVA 71 T PT

<5cm <00 <250 Proportional:
LL=PI +/- 99
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» Fused in “flat”
Position

* Loss of normal
ordosis (Superior
end plate of T12 to
Sup. End plate of S1
-40-60°)
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* Flexion-Extension
VIews

o L1-L2
pseudoarthrosis

* Likely L3-L4
pseudoarthrosis

* L4-L5 adjacent
disc disease
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Lumbar lordosis
SVL (Plomb line)
Sacral Slope

Pelvic Tilt

Pelvic
ncidence=SS+PT=
46

LL=PI +10
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Three spinal
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Adiacent Disc Status-S/P Spinal Fusion

* Fusion is designed to
reduce the motion at the
operative level
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Adjacent Segment Disease

/

= Disc Disease at the disc above or below fused segment
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J Spinal Disord. 1996 Oct;8(5):352-400.

Adjacent-segment degeneration after lumbar fusion with instrumentation: a retrospective study.
“| Rahm MD, Hall BB.

* 5 year follow up

® 49 patients s/p posterior lumbar
fusion

® 35% ASD
* Worse subjective outcome
® Pseudarthrosis protective
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ADJACENT SEGMENT DEGENERATION |

IN THE LUMBAR SPINE

By GARY GHISELLL, MD, JErFrEY C. WANG, MD, NITIN N. BHATIA, MD,
WELLINGTON EL Hsu, M, AND EDGAR G, DAawsON, MD

® 215 patients

® Avg 6.7yr follow up

® 27.4% second procedure

® No correlation with preexisting arthritis
* Single level fusion—higher risk

* Floating fusion — highest risk
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1=

* Mechanical
* Jatrogenic

* Natural history of the
disease
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B 415
(Operative)
o 15-81

ROM Distribution (%)

Intact BAK BAK+Screws
Fusion alters the biomechanics at the
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Spine (Phila Pa 1876]. 1997 Nov 15,22(22):2655-63.

The effect of spinal destabilization and instrumentation on lumbar intradiscal pressure: an in vitro
biomechanical analysis.

Cunningham BW, Kotani ¥, McNulty PS, Cappuccino A, McAfee PC.

* Axial loading * Anterior flexion loading
- ES .
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Proximal Disc Operative Disc Distal Disc Proximal Disc Operative Disc Distal Disc

B Intact Destabilized Hook [] Screw

B¥ Intact Destabilized Hook [ ] Screw

* 45% increase in disc pressure
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Spine (Phila Pa 1876). 1998 Dec 1,23(23):2493-508.
Compression-induced degeneration of the intervertebral disc: an in vivo mouse model and finite-

element study.

Lotz JC, Colliou OK, Chin JR, Duncan NA, Liebenberg E.

®* Mouse model
® Increased disc pressure causes degeneration
® Poor recovery

Anulus of Loaded Disc

Anulus of Sham Disc

ounter

Work Related Injuries Workshop
March 25 & 26th, 2019



1=

® Mechanical

e latrogenic

* Natural history of the
disease
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//Fd’s"m/Méthod ot Pedicle Screws: Risk Factors grAdjacent

Segment Degeneration?

Fusion Method 10 Years Rate of ASD (%)
PLIF 47
ALIF 29
PLF 24

Statistical Comparisons (Chi’2 test) P-value

ALIF vs. PLIF .016
PLIF vs. PLF .0041
PLF vs. ALIF .083
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3 years
Later
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MY APPROAC

e Patient selection

® Mechanical Rx:

e Mechanical problem requires mechanical treatment
* Treat the Entire Disease
* Clear patient expectations

* Careful Techniques
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Patient history, CHiefeormplaiis
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Stmple
Discectonny
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Stick WIth Sound Blomechamcs
es Patient or Insuran
best option

Decompression next to fusion:
D

11-2008

06-2009
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63 yo lady
S/P 3 Spinal surgeries
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NOVEL TECHNIQUES
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[Hl o+ DLFILOMEMA
Study Datéy..,
Study Tirmgs .
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Ant:T12-S1 Anterior
: T10-S1+ lliac Fixation

“Workshop
6'h, 2019
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_ ADJACENT SEGMENT DISEASE:IATRO
= MIS vs Open
MIS Technique Open/Standard approach
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Take home message

* Back pain still ill-understood

* There’s potential for great success and reward if we
understand the pain source

* Novel techniques are helping
* BIOMECHANICS, BIOMECHANICS...
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